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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event however, niay a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )^ Responsive to comnnunication(s) filed on 15 June 2005 , 
2a)S This action is FINAL. 2b)n This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits Is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11. 453 O.G. 213. 

Disposition of Claims 
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5) 0 Claim(s) is/are allowed. 

6) 13 Clalm(s) 2. 3 and 5-18 is/are rejected. 
?)□ Claim(s) Is/are objected to. 

8) n Clalm{s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on is/are: 8)0 accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawlng(s) be held In abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction Is required if the drawing(s) is objected to. See 37 CFR 1 .121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 
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DETAILED ACTION 

The examiner has considered applicants' amendment filed June 15, 2005; 
however, the amendment fails to place the application in condition for allowance, and as 
such, the following rejections have been maintained. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the apprppriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 16-18 are rejected under 35 U.S.C. 102(b) as being anticipated by JA 55- 
154925. 

JA-55-1 54925 discloses "highly pure" perfluoromethane, i.e., about 99.99% 
perfluoromethane using a reactor and a small-scale laser. The process by which the 
perfluoromethane was obtained in the instant claims has not been given much 
patentable weight, and as such, the perfluoromethane of 99.99% purity disclosed in JA- 
55-1 54925 anticipates the instant claims. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
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the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2 and 5-15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tamhankar et al (US 5,417,742) and Li (US 6,187,077) in combination. 

The instant claims are drawn to a method for removing perfluoroethane from a 
gas mixture comprising pefluoroethane and one or more other fluorocarbon compounds, 
by contacting the gas mixture with an adsorbent comprising zeolite of the mordenite 
structure, wherein at least a portion of the perfluoroethane is adsorbed by the 
adsorbent, and withdrawing a perfluoroethane-depleted gas product from contact with 
the adsorbent. Further limitations include the zeolite adsorbent having a silicon to 
aluminum atomic ratio of less than about 50; the other fluorocarbon in the gas mixture 
being perfluoromethane, the method comprising a pressure swing adsorption or a 
temperature swing adsorption. 

Tamhankar et al teach a process for the removal of perfluorocarbons from gas 
streams, wherein the gas stream is subjected to an adsorption process in a bed of one 
or more adsorbents, wherein the adsorbent may be of the mordenite structure (MOR), 
and the adsorption is preferably a pressure swing or temperature swing adsorption 
(abstract). The preferred adsorbents are type beta zeolite and dealuminated mordenite, 
having a silicon to aluminum ratio of at least 50. The particular adsorption process is 
not critical, and pressure swing, temperature swing or combination adsorptions are 
used. The adsorption is preferably carried out in a battery of two or more adsorption 
beds arranged in parallel, and operated out of phase, so that at least one bed is 
undergoing adsorption, while the other bed is being regenerated (col. 2, lines 7-31). 
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According to the process, perfluorocarbons are separated from one or more permanent 
gases such as nitrogen, oxygen, argon, helium, l^rypton, hydrogen, and carbon 
monoxide (col. 3. lines 13-19). Column 5, line 25 to column 6, line 20 details the 
conditions for the adsorption and regeneration using a pressure swing adsorption and 
temperature swing adsorption. Examples 1 and 2 detail the separation of 
perfluoroethane from a gas comprising perfluoromethane and nitrogen. 

The differences between Tamhankar et al and the instant claims are that 
Tamhankar et al do not teach a silicon to aluminum ratio of less than about 50, and do 
not teach a perfluoroethane-depleted gas that comprises at least 99.99 vol% of 
perfluoromethane. 

Li teaches the separation of perfluoromethane and perfluoroethane from a 
perfluoro compound mixture, employing pressure swing adsorption or temperature 
swing adsorption, wherein a stream comprising 60 to about 99% of at least one of 
perfluoromethane or perfluoroethane is obtained. Li also teaches a silicon to alumina 
molar ratio of 1 to 1 to 100 to 1 (col. 4, lines 43-45). 

It therefore would have been obvious to a person of ordinary skill in the art, in 
view of the combined reference teachings, to employ a molar ratio of silicon to alumina 
that is between 1 and 100 in the adsorbent, since the combined reference teachings 
leads one of ordinary skill to believe that any ratio within this range would be effective in 
adsorbing perfluorocarbons from gas streams comprising them. 

It also would have been obvious to modify the conditions of the adsorption to 
obtain perfluoromethane of at least 99.99 vol%. If one so desired, since Li teaches that 
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a stream comprising at least one of perfluoromethane and perfiuoroethane, at 60 to 
99% can be obtained. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tamhanl^ar et al and Li as applied to claim 2 and 5-15 above, and further in view of 
Segawa et al (US 5,210.308). 

The instant claim is drawn to the decationization of the zeolite adsorbent such 
that at least 50 % of the cations are replaced with protons. Neither Tamhankar et al or 
Li teach this particular limitation. However, Segawa et al teach the conversion of zeolite 
of the mordenite type to an H-mordenite, by ion exchange, wherein a mordenite 
adsorbent comprising sodium cations is decationized to replace the sodium with 
protons. 

It would have been obvious to a person of ordinary skill in the art to decationize 
the mordenite adsorbent taught by Tamhankar et al by replacing the cations with 
protons, as taught by Segawa et al, in view of the combined reference teachings. One 
of ordinary skill would have been motivated to decationize the mordenite adsorbent 
taught by Tamhankar et al, hence employ an H-mordenite in their process, by the desire 
to employ a more highly reactive mordenite adsorbent, since Segawa et al teach that H- 
mordenite is more reactive than the cationized mordenite (Segawa et al, col. 3, lines 35- 
60). 
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Response to Arguments 

Applicant's arguments filed June 15, 2005 have been fully cx)nsidered but they 
are not persuasive. With regard to the rejection under 35 U.S.C. 102(b), applicants 
argue that the reference relied upon for the rejection cannot anticipate the instant claims 
because the high purity perfluoromethane disclosed therein Is obtained by a different 
process than that which is recited in the instant claims. With regard to the rejections 
under 35 U.S.C. 103(a), the thrust of applicants' arguments are that fist, the Tamhankar 
reference teaches a zeolite adsorbent having a Si/AI ratio of at least 50, while 
applicants' zeolite has a Si/AI ratio of less than about 50; also, the instant claim(s) use 
the zeolite to adsorb perfluoroethane from perfluoromethane, while Tamhankar 
separates perfluorocarbons from an inert gas. With regard to the Li reference, 
applicants argue that Li separates perfluoromethane from SFe, not from 
perfluoromethane as claimed herein; hence, the skilled artisan would not look to Li to 
cure the deficiency of Tamhankar. 

With regard to applicants' argument pertaining to the 102 rejection, the examiner 
purports that the rejection is proper, since the rejected claims are drawn to "high purity" 
perfluoromethane, and the Japanese reference discloses "high purity" 
perfluoromethane, specifically of about 99.99% purity. The claims at issue are viewed 
as product claims. As such, the product disclosed by the reference anticipates the 
instant claims. As stated above in the rejection, the process by which the product is 
obtained is not given much patentable weight, unless applicants can show that their 
process produces a product that is in someway different, i.e., superior in characteristics, 
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than the product disclosed in the prior art. Applicants have not provided any factual 
evidence in that regard. 

Regarding applicants' arguments against the Tamhankar reference, first the 
examiner agrees that the reference does not teach a Si/AI ratio of less than 50 as 
recited in the instant claims; Tamhankar teach a ratio of at least 50. However, the 
reference clearly teaches adsorption of perfluorocarbons from gas streams using a 
zeolite of the mordenite structure. The examiner finds it immaterial that Tamhankar 
separates the perfluorocarbon from an inert gas while applicants separate 
perfluoroethane (a perfluorocarbon) from a mixture of one or more other fluorocarbons, 
since the goal in both cases it to separate the perfluorocarbon from a gaseous mixture. 
The examiner takes the position that the adsorbents used both by applicants and in the 
Tamhankar reference are comprised of a structure having sufficient size (i.e., pore size) 
to separate the desired perfluorocarbon regardless of the gas mixture from which the 
perfluorocarbon is to be separated from. 

With regard to the Li reference, the examiner respectfully asserts that applicants' 
argument that Li is concerned with separating only SFe from a mixture of SFe and at 
least one of perfluoromethane and perfluoroethane is not entirely accurate. The 
examiner would like to direct applicants' attention to column 2, lines 54-59, wherein Li 
states that any membrane can be used as long as the membrane can selectively retain 
SFe and at least one of CF4 and C2Fe. Regardless of this fact, the Li reference was 
cited to show that zeolites, albeit not of the mordenite type, can have a Si/AI ratio of Ito 
1 to 1 to 100, and that it would have been obvious to a person of ordinary skill in the art, 
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in view of the combined reference teachings, specifically the teaching of the Si/AI ratio 
in molecular sieves used for adsorbing perfluorocarbons, to employ a molar ratio of 
silicon to alumina that is between 1 and 100 in the adsorbent, since the combined 
reference teachings leads one of ordinary skill to believe that any ratio within this range 
would be effective in adsorbing perfluorocarbons from gas streams comprising them. 
The examiner therefore asserts that the rejection(s) of record are proper, and are 
therefore maintained. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 

* 

shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sikarl A. Witherspoon whose telephone number is 571- 
272-0649. The examiner can normally be reached on M-F 8:30-6:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Johann RIchter can be reached on 571-272-0646. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Infonnation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unput)lished applications is available through Private PAIR only. 
For more infomriation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-9197 (toll-free). 




S.A.W. 
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